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© Benzytazole derivatives. 

© The invention -relates to benzyl azole derivatives of the 
general formula I 



OH R l 



(1) 



m wherein A, B, R\ R 1 , X Y end Z have the meanings Indicated 
^ in the patent claim. The compounds are useful as anti- 
^ arrhythmic agents and are obtained by reacting the cones- 

? ponding 2,3-epoxypropyloxyberoylatole with a primary or 
secondary amine* 
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"BENZYLAZOIE DERIVATIVES 0 

The present invention relates to benzyl - 
azole derivatives > useful as antiarrhythmics* 

The benzylazole derivatives are represented 
by the formula: 




(wherein 

A is a 5- or 6-membered unsaturated heterocycle contain- 
ing 1-3 nitrogen atoms or a benzimidazolyl optionally 
each substituted by 1-3 substituents selected from oxo » 

c i7°k all 9 r f ' °i m °k a3Lkox y» C 2"°6 alkox > rcarbon yi 

and halogen; 

B is J)CHR 3 or ^C=GR*R 5 

in which R , R and R are independently hydrogen 

or C^-C^ alkyli 

r1 is C JL" C 4 alI Q rl 5 
2 

R is hydrogen or C^-C^ alkyl; pr 

1 1 2 1 " 

R -N-R is pyrrolidinyl , piperidino. piperazino or 

morpholino ; and 

X, Y and Z are independently hydrogen, C^-C^ alky l f 

C^-C^ alkoxy or halogen) 

and pharmaceutical^ acceptable acid addition salts 

th reof are includ d in th pres nt invention* 
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The terms used: in the above definition 
are illustratively exemplified below: 
C -C ft allcyl includes methyl.. etbyl, propyl . i-propyl,, 
butyl, i-butyl,' e-butyl. t-butyl; 

c ^C h aUc oxy includes methoxy, ethoxy, propoxy, i- 
propoxy, butoxy, i-butoxy; 

C -C 6 alicoxycarbonyl includes methoxycarbonyl. ethoxy- 
"carbonyl. propoxycarbonyi; bu'toxycarbonyl, pentyloxy- 

carbonyl; 

halogen includes fluorine, chlorine, bromine, iodine; 

tne 5- or 6-membered unsaturated heterocycle contain- 
" ing 1-3 nitrogen atoms includes pyrrole, imidazole, 

triazole. pyridine, pyridazine," pyrimidine, pyrazine, 

triazine, on which 1-3 substituents selected from oxo, 
_ Cj -C k allcyl, C 2 -C 6 aUcoxycarbonyl and halogen may ^ 

optionally exist. 

The pharmaceutical^ acceptable acid addition 
salts of Compounds I illustratively include salts with 
inorganic acids such as sulfuric acid, hydrochloric 
acid,' nydrobromic acid or phosphoric acid and those vith 
. * organic acids such as acetic acid, citric acid, 
^eic acid, malic acid, succinic acid, tartaric acid, 
cin namic acid,' benzoic acid, methanesulfonic acid or 
ascorbic acid* 
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The compounds of general formula I may be 
prepared in accordance with the following reacti n scheme": 



Step (a) 



Step (b) 



OH 



y^y^^k (hi) 



Q-CH 2 - 



(v) 




(n) 



R^-NH-R 2 (IV) 



(I) 



(vherein A, B 9 R » R , X, Y and Z have the same significance 
as given earlier; and Q is halogen (e«g* chlorine » bromine, 
iodine) or a leaving group* (©-g* tosyloxy)). 

Accordingly, the ocn^ounds of formula I are prepared by reacting 
the phenol derivative (H) vith an epihalohydrin or 2,3-epoxy- 
propyl ester (V) and reacting the resulting epoxide (jl) with 
a primary or secondary amine (iv) . Above steps are explained 
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in detail b low: 

RtPP UX 

The phenol derivative (Hi) is reacted with an 
epihalohydrin (e.g. epibromohydrin. epichlorohydrin) or 
1.2-epoxypropyl eater (.... 2 . 3-epoxypropyl to S yl*te)(v) 
in the presence of a base such as al*ali hydroxide, alJcali 
nvdrogencarbonate. alfcali carbonate, allcali aUcoxide or 
al *ali hydride in an appropriate solvent such as methanol, 
ethanol, benzene, toluene, di.othylfor.-ide, dimethylsul- 

foxide l l.^^^^» t ^ ,,dhBl^^p * t,<,, " 

solvent used (e.g. 15 to 120'C). 
Step (b) 

The resulting epoxide (H) is reacted with a 
primary or secondary amine (IV) such as methylamine . ethyl- 
^e, i-propylamine, butylamine, i-butylamine , s-butylamine , 
t-butylamine, dimethylamine , methylethylamine , diethylamine , 
dipropylamine. di-i-propylamine , methy Ibuty lamine . methyl- 
i-butylamine, or ethylbutylamine in the presence or absence 
of an appropriate solvent such as alcohols (e.g. methanol, 
ethanol). ethers (e.g. ether, tetrahydrof uran) , or hydrocarbons 
(e g. benzene, toluene, xylene) atbetween room temperature and 
boiling point of the solvent used (e.g. about 25 to about 

AC >e-tvA nmount of the amine 
100°C) • In general, an excessive m» 

nay play the part of the solvent. 

The starting phenol (H?) is prepared according 

to the following scheme: 



T k - 
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A-SO-A, A-CO-A or A-SO-W (vn) 

1 




(Ula) 



(nib) 



(vherein ¥ is halogen (e.g. chlorine, bromine, iodine) 
and A, R , R , X, Y and Z have the same significance 
as given earlier) 

At first Compound KEa is prepared by reacting 
an acetophenone derivative (vi) with a thionyl or carbonyl 
compound (VH) in an appropriate solvent (e.g. methylene 
chloride, 1,2-dichloroe thane, dime thylsulf oxide, aceto- 
nitrile, dimethylformamide) at room temperature or under 
cooling or heating, preferably at 10 to 60°C. For example, 

- 5 - 
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2-[l-(l-i«idaz lyl>vinyl]plienol *■* disel fled ** 
Ogata et al. [Tetrahydron Letters,.^ 5011 (1979)] 
and a-tl-d-benzinddazolyljvlnyllplienol ie disclosed 
by Ogata et al- [Synthetic Communications , 10 (7), 559 
(1989)]. 

Then Compound IHb in which B is alkylene is 
prepared by hydrogenating Compound IHa in a conventional 
maimer* 

Another starting compound (me) is prepared as 

follows: 
(wherein 

W is a reactive group such as halogen or an ester moiety 
(e.g. tosyloxy); and A, X, Y and Z have the same signi- 
ficance as given earlier) • 

Thus the reaction of Compound VUI with Compound IX is 
performed in an appropriate solvent (e.g. dime thy 1- 
formamide. benzene, chloroform, tetrahydrofuran, diglyme. 
dimethylsulf oxide) in the presence cf a base such .as 
triethylamine, pyridine, sodium amide, sodium etboxide, 
or sodium hydride at between room i^eratoe and the boiling 
point of the solvent used. For example, o-d-imidasolyl) 
methylphenol is disclosed in Japanese Unexamined Patent 
Publication Ho. 164677/1980. 
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Among the compounds of general formula I a group of com- 
pounds with tne general formula la is preferred: 




(wherein 

E and E 1 are independently hydrogen, C^-Cg alkyl or 

C^-Cg alkoxycarbonyl; 
R is CyC^ alkyl? and 

X and Y are independently hydrogen , methyl, methoxy 
or chlorine )T 
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The compounds general formula I and" their pharma- 
ceutical^ acceptable acid addition salts show excellent • 
antiarrhythmic activity. Results cf the pharmacological 
tests are shown below: 

1. Test Method: 

a»h rhythmic a ^^tv fcaxdl omascular action 

♦» tha max *"*-! "timul"" frequency): 

A certain number of atrium dextrum specimens 

were made by extracting the heart from male and female 
guinea-pigs weighing on average 350 to 600 g. and then 
suspended and fixed in a glass ve^el filled with Krebs- 
Ringer-sodium carbonate solution (30°C) in which a 
.aixture of 95 * <«vgen and 5 * carbon dioxide was conti- 
nuously introduced. The automatism of the specimens 
vas recorded on the oscillograph. Maximal stimulus 
frequency was confirmed by affording a stimulus of the 
atrium dextrum from the exciting electrode equipped to 
a retainer* 

After previously treating with a test compound 
tor 10 minutes, the percent reduction (%) In the maximal 
etimulu. frequency was .calculated by observing the reduction 
to the maximal frequency [Dawes, G.S.: Brit. J. Pharmacl., 

l f 90 (19^)]. 

>i) Acute toxicity : 

The lethal dose was detersnnBi by administering a test 
compound in the form of a physiological, brine solution 
into: the -tail venae of SLC-DDY male mice weighing from 
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25 to 35 g and alculating the value f LD^ by th 
up and down method [Brownlee, K.A. et al«: J. Am. Stat. 
As., 48, 262 (1953) ]. 
2. Result: 

Table 1 shows the result of the tests. The 
Test Compound No. corresponds to the number of the example in 
which the cxnpound-is prepared. 

Table 1. 



Test 
No. 


Reduction in Maximal 


Acute toxicity/ 

A 


7 


38.1 


19*8 


13 


3^.5 


15.5 


17 


31.7 


36.4 


22 


35.8 


26.5 


24 


36.1 


36.4 


25 


39-2 


22.3 


26 


35.8 


33.9 


29 


29*0 


30.0 


30 


50.6 


28.5 


31 . 


42.8 


36.4 


Quinidine 


22.8 


53.6 



As clearly shown by the above test results, the ccxnpounds of general 
formula I which are the subject of the present inventio n shew excel- 
lent antiarrhythmic activity and are useful for treating arrhythmia 
or for prophylaxis of angina pectoris. Further, the confounds of 
general formula I are available for treating thrombosis or the like 
diseases. 
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Bto .i« platal.t „ i»h»it.ry ~****T. 

parantarally and for-Uatad i» —bi-tUa .PP"- 
prl . t . carrl.ra. diluaata. aWor «clpl~ta. 
f .relation, aoc* .» po-dara, " 
capaulaa 1» oral aal.latration « «» P"P*~* *• 
e^Ucn vif, paara-autloali, aacaptrf,!. dUuaata. 
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daaa*. of Co^aoad I to nu»a» adol*. i. daUy .W 5 

t „ aW 500 « P« o. aod .bout » t. aW *00 m at 

OM time fr intravenous ad»i«i.tration. 

p«f arr.d and practical .■ibodi.anta 

„+ Ar , n are illustratively slxown in 
of tha praaant invention ara . 

tha following axamplaa. 
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Example 1 



1- |2 , 4-Dichloro-6-[l-(l-imidazolyl ) vinyl ]- 
phenoxyJ-3-isopropylamino-2-propanol 




2 , 4-Dichloro-6-[ 1- ( 1-imidazolyl ) vinyl ] phenol 
l 11 ^) (3.9 g) is dissolved in dry dimethylformamide 
(47 ml), to vhich 5J& sodium hydride (1.10 g) is added and 
then a solution of epibromohydrin (3.l4 g) in dry 
dimethylformamide (2 ml) is added dropwise. The solution * 
is stirred at 60°C for 1.5 hours, then poured into water 
and extracted with benzene. The extract is washed vith 
water, dried over sodium sulfate and evaporated to remove 
the benzene. Oily residue (l^) is mixed with i6opropyl- 
amirie (20 ml), stirred at 50°C for 19 hours and evaporated 
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It 



to remove the isopropylamine . To the residue is added 
water end sodium hydrogencarbonate and then the mixture 
ifl extracted with methylene chloride. The extract is 
washed with water, dried over sodium sulfate and evaporated 
to remove the solvent. The residue is chromatographed on 
aiumina (Activity H). The fractions -luted with 2-3 * 
B ethanol-methylene chloride are collected and evaporated 

* The residue is vashed with ether- 
to remove the solvent. The resa.au 

jm filtered to give the title compound 
isopropyl ether and filterea xo 

(2 1 g) as colorless prisms, mp, 88-90°C 
Relrystallization from ethyl acetate-isopropyl ether 
^3 colorless prisms (1.78 «). -P. 88.5-90<>C. 

Anal. Calcd. for C^H^O^Cl.,: 
calcd. : C, 55.1*; H. 5.72; N, 11.35; 01. 19.15 
FoU nd : C 55.31; B. 5.67; N, 11.33; 01. 18.89 

Examples 2-U8 

Hbllo^g the sane precede as in Exa^le 1 the cam™*** 

of general formula I listed In Table 2 are obtained. 

T ne abbreviations shown below have the following 



meanings. 

Im = l-imidazolyl 

Py = l-pyrazolyl 

Bim = 1-benzimidazolyl 

Tri = l-(l,2,U-triazolyl) 

Pyd = i.(U-oxo-l^-dinydropyridyl) 
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Me =5 methyl 
Et = ethyl 
i-Pr = isopropyl 
i-Bu = isobutyl 
t-Bu = t-butyl 
d s decomposition 



/J 
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Reference 1 

Preparation of 2-[l-(l-pyrazolyl)vinyl]phenol 
H SO 

An O 

Pyrazole (9 g) is suspended in methylene chloride 
(45 ml), to which thionyl chloride (3.93 g) is added 
dropwise at 0°C with stirring. o-Hydroxyacetophenone (3 g) 
is also added thereto after 10 minutes. The mixture is 
stirred at room temperature for k hours, then ice water 
is added thereto, and extracted with methylene chloride 
after neutralized with an aqueous solution of sodium 
hydrogencarbonate. The extract is washed with water, 
dried over sodium sulfate and evaporated to remove the 
solvent. The residue is chromatographed on silica gel 
and eluted with 1-2* methanol-methylene chloride to give 
the title compound (198 *g). Recrystallization from 
ethyl acetate-petroluem ether gives crystals melting at 

107. 5-109 °c 

Anal. Calcd. fox C^H^ON^ 

Calcd. : C, 70.95; H, 5.*U N, 15.05 
Found : C, 71.25; H, 5;3*; ». 15.2* 
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Th above compound is us d as starting compound 
in Examples 15 and 25. 

Starting compounds in other examples are pre- 
pared in the same manner. The melting points of the new start- 
ing compounds of general formula IH are shown as follows: 



21 - 
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2 J- W 



Related 
Example 



1.5 
4,9 



,13.1* 

10 
11,12 
16, 3* 

17 



18 



19 



Compound III 



Im 



Zfli 



Im 



CE=CBg 



2- C1 I 4-C1 

3- C1 

4- ci 

2-Cl I 5-C1 



la lcH=c(Me) 2 



Im 



4-EtOCO 
-5-Xe-Im| 



2-Bt-5- 
Me-Im 



CH=CEMe 
CH=CH 2 



CH=CH 2 



20,23 I 2-Me-Im 



24 


U-He-lm 


26 


1 Im 


27 


Im 


28 


Im 


29 


.Im 


30,37 


In 


31 


1 Trl 


35. 3* 


I Bim 


38 


Im 


39.40 


1 im 


4l,42 


la 


43,44 


1 Im 


45,46 


1 Im 



4-CI 


E 


H 


E 


4 -CI 


E 


E 


E 


2-Cl 1 


H 


H 


E 


E 


E 


E 


E 


2-Cl 


3-C1 


3-C1 


5-ci 


3-C1 


4-CI 


2-0tte 


E 


2-Cl 


5-M« 



H 



E 



E 



E 



|2-0Ke 
2-Ue 

2-Mo I4-C1 
2-Cl |4-Me | 5-Me 
2-Me |5-Ke 
2-Me |4-Me 



Hp 

CO 

216-217 
175-178 
182-183 
182-184 

190-19^ 

182-186.3 

140-142,5 

216-218 

149-151.5 

212-213 

170-172 

163-170 

207-209 

193-194 

252-253.3 

153-154 

152.5-153.3 

153-156 

192-193(d) 

141-143 

160-161.5 

152-153 

130-131 

134-135 
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Reference 2 

o-(l-Pyrazolylm thyl) phenol 




Pyrazole (24.68 g) is mixed with dry 
methylene chloride (l23 ml), to which thionyl chloride 
(10.78 g) is added with stirring under ice cooling. 
The mixture is stirred for 10 minutes and o-hydroxyhenzyl 
alcohol (7.5 g) is added thereto. The mixture is 
stirred at room temperature for 1.5 hours, then neutral- 
ized with an aqueous solution of sodium hydrogencarbonate 
and extracted with methylene chloride. The extract is 
washed with water, dried and evaporated to remove the 
solvent* The residue is chroma tographed on silica gel. 
Eluates with benzene-methylene chloride are collected, 
evaporated to remove the solvent, washed with ethyl 
acetate-isopropyl ether, and filtered to give the title 
compound (5.95 g) » mp. 123-124°C. 

Anac. Calcd. for C io H 10 0N 2 S 
Calcd. : C, 68.95; H, 5.79; N f 16. 08 
Found: : C, 69.23; H, 5.7^; N f l6.ll 

The above compound is used as starting compound 
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in Examples 32 and 33. 

Reference 3 

Preparation of i-[l-(2-hydroxyphenyl)vinyl]- 



4-pyridone 



COCHj 



OH 

OH 0=Q^-S0C1 UA^C^ 




Ji-ffittroxypyridine (838 mg) i« with a mix- 

ture of triethylamine <8 9 0 mg) and dry - methylene 

cfcioride (8.4 ml) and stirred under cooling. A solution 
of thionyl chloride (l.Ott g) in methylene chloride (3 ml) 
added dropwise thereto at the temperature kept at about 
l0 o C and then the mixture is stirred for further 30 minutes 
and added dropwise to a mixture of o-hydroxyacetophenone 
(1 6 ), triethylamine(890 mg) and dry methylene 
e^oride (10 ml) at the same temperature with stirring. 

resultant mixture is stirred at room temperature for 
15 . 5 hours and then ice water is added thereto. The mix- 
ture is made alkaline with sodium hydrogencarbonate and 
extracted vith methylene chloride. Theextract is washed 
with water, dried and evaporated to remove the solvent. 
Tne residue is chromatographed on silica gel. Bluates 



- 2k - 



zr 0066144 



with J<f> methanol-methylene chlorld are collected and 
evaporated to remove the solvent. The yielded crystals 
are recrystallized from methanol-ethyl acetate to give 
the title compound (436 mg) , mp. 201-203 °C. 

Anal. Calcd. for C^H^OgN: 
Calcd. : C f 73.22; E, 5.20; N f $.57 
Found ; C f 73.17; H, 5.0?; N, 6.5** 

The above compound is used as starting compound 
in Example 47. 
Example 48 

1- 12-[ 1- ( 1-imidazolyl ) vinyl ]phenoxy j-3- ( 1- 
py r r olid ino ) -2-propanol 
OH 

Y (1) Br-CH^^X 




0 



H 2 » 



Q (2) 9 




A mixture of 2-[l-(l-imidazolyl)vinyl]phenol 
(*» e)f 50j£ sodium hydroxide (l.55 g) , dimethyl formamide 
(20 ml) and epibromohydrin (4.4l g) is heated at 50°C for 



1 hour with stirring* The reaction mixture is treated 
in the same manner as in Example 1. The resultant 
epoxide is kept at room tempetature for 20 hours after 
addition of pyrrolidine (6 ml) and then evaporated to 
remove the pyrrolidine. The residue is mixed vith benzene 

- 25 - 



, 0066144 



ma 4« recrystallized from ethyl 
The residue is recry»>.«" 
the solvent. * , v 

, rter to give the title compound (720 mg) 
acetate-isopropyl ether to gi 

op. 7*-76°C. 

Anal. Calcd. for C^H^O^i 

Calcd. . C. 68.9>; H, lM, ». 
Fo und . C, 69.00; H. lM; »• l3 * 37 

^ Hl -(l-^^^ 
amino-2-propanol 




title eW»*. 62.5-63.5"C 

Anal. Calcd. for O^gjVji 
clod. . C. 66.87= H, 7.37; ». I*-* 
Poo „d . c. 66.73, H, 7.33. ». !»■« 
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o. 



OH 

■ NCHfcILj). 



(2) N H 2 CH(CH 3 ) 2 



The same procedure as in Example 1 is practised 
with 6-[l-(l-imidazolyl)ethyl]phenol (l.O g), 50j5 sodium 
****** v-/«-> u*ey, «cii/^xxtti.eu uXme txiyjLX oxmamiae (j.u ml) 
and epibromohydrin (l.lO g) to give an epoxide, which is 
mixed with isopropylamine^(8 ml) and refluxed for 1 hour. 
The reaction mixture is treated in usual manner and the 
resultant residue is chromatographed on alumina (activity 
II) . The eluates with l-3# methanol-methylene chloride 
are collected and evaporated to remove the solvent. 
The title compound (6l8 mg) is yielded as an oil. 

Anal. Calcd. for C^H^O^ . 3/5^0 
Calcd, : C, 64.98; H, 8. 40; N f 13,37 
Pound : C, 65.22; H, 8.^5; N, 12.92 
Reference k 

2- [ 1- ( 1-imidazolyl ) e thyl ]phenol 
, 0H OH 



ft ft 
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A mixture of 6-[l-(l-imidazolyl)vinyl]phenol 
(500 mg), methanol (20 ml), 1^ hydrochloric acid-methanol 
( 5 ml) and platinum oxide monohydrate (100 mg) is stirred 
in bydrogen atmosphere and filtered when the hydrogen 
absorption is finished, about 1.5 hours later. The 
filtrate is condensed, neutralized with an aqueous solution 
of sodium hydrogencarbonate and extracted with methylene . 
chloride. The extract is. washed with water, dried and 
evaporated to remove the solvent. The residue is recrys- 
taUized from ethyl acetate-isopropyl ether to give the 
title compound (4 5 6 mg), mp. 170.5-172°C 

Anal. Calcd. for C^H^ON^. 
Calcd. : C, 70.18; H, 6.1»3; N, lh.B8 
Pound : C, 70.25; H, 6.51; N, 14.78 

The product is used as starting compound in 

Example 50. 
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What is claimed is: 

1. A compound of the general formula I: 

oh R i 



tax v 



(wherein 

A is a 5- or 6 -member ed unsaturated heterocycle containing 

1—3 nitrogen at cms or a benzisuLdazclyl optionally each 

substituted by 1-3-substituents selected from oxo, 

C l" C 4 ^^y 1 * C i -C 4 alkoxy f . C^-Cg alkoxycarbonyl and 

- halogen; 

B is ^pHR 3 or^OCR^R 5 

3 4 5 

in* vhich R , R and R v are independently hydrogen 

or Cj-C^ alkyl; 

R 1 is Cj-C^ alkyl; 
2 

R is hydrogen or C^C^ alkyl; or 
1 2 

R -N-R is pyrrolidinyl , piperidino 9 piperazino or 

morpholino; and 

X v Y and Z are independently hydrogen, C^-C^ alkyl » 

C^-C^ alkoxy or halogen) 

and pharmaceutical^ acceptable acid addition salts thereof 

2. A compound of the general formula la: 
OH 
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(wherein 

» and E* are independently hydrogen, alfcyl or 

alkoxy carbonyl ; 
R is C 3 -C 4 alkyl; and 

X and Y are independently hydrogen, methyl, methoxy or 
chlorine) 

3. A compound according to claim 1, namely 
l-^2,5-dichloro-6-[l-(l-i«nida 2 olyl)vinyl]phenoxy] -3- . 

isopropylamino-2-propanol . 

k. A compound according to claim 1, namely 
x _^ f 5-dichloro-6-[l-(l-imidazolyl)vinyl]phenoxV]-3- 

isopropylamino-2-propanol . 

5. Process for preparing the compound as 
claimed in claim 1 which comprises reacting a compound 
of the formula! q. 

II 




•B-A 



B X»Y. and Z have the same significance as 
(wherein A, B, X»x w» " 

given earlier) 

^th a compound of the formulas 



»1 a R 2 have the same significance as given 
(wherein R and R nave m 

earlier) 

■w L of a solvent at a temperature 
in the presence or absence of a soj. 

from about 2 5 °C to about 100°C. 
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6. A pharmaceutical composite n comprising an 
effectiv amount f the compound as claimed in claims 1 to 4 
and pharmaceutical^ acceptable diluents, carriers 
and/or excipients. 



7. Use of a compound as claimed in claims 1 to 4 for 
preparing a pharmaceutical composition useful for treating arrhythmia, 
for the prophylaxis of angina pectoris or for treating thrombosis. 



